The induced synthesis of metallothionein in various tissues of rats in response to metals. II. Influence of zinc status and specific effect on pancreatic metallothionein.
Metallothionein (MT) of various tissues contains bound zinc (Zn) and any change in Zn status can alter its synthesis and tissue deposition. The changes in MT levels and its inducibility in Zn-injected and Zn-deficient (Zn-D) rats were studied. MT levels in 11 tissues (brain, lung, heart, liver, kidney, stomach, small intestine, pancreas, spleen, testes and muscle) of control and rats injected with different doses of ZnSO4 (20 mg Zn/kg for 2, 4 or 7 times) were measured by the cadmium-hemolysate (Cd-hem) method. A dose dependent increase in MT levels was observed only in the pancreas, liver, small intestine and kidney after ZnSO4 injection--the highest level being in the pancreas. A positive correlation was found between Zn and MT concentrations and also the relative inducibility of MT was similar in these 4 tissues (slopes of regression equations were 12.6--15.5). In order to study the effect of Zn-D in MT induction, rats were fed a diet containing 1 ppm Zn for 18 days and CdCl2 (1 mg Cd/kg) was injected subcutaneously 3 times at 48-h intervals to control and Zn-D rats. Although the tissue distribution of Cd was similar in both the groups, MT concentrations in pancreas and kidney were significantly decreased in Zn-D. The plasma and tissue levels of Zn were also decreased in Zn-D rats injected with CdCl2. The decrease in both Zn and MT levels was more prominent in pancreas than other organs of Zn-D rats. The results suggest that of all the organs studied, the induction of pancreatic MT is sensitive to Zn status and Zn may be a primary inducer of MT.